Effects of persistent organochlorine exposure on the liver transcriptome of the common minke whale (Balaenoptera acutorostrata) from the North Pacific.
Hepatic concentrations of persistent organochlorines (OCs) were determined in the common minke whale (Balaenoptera acutorostrata) from the North Pacific. To investigate the effects of OCs on the transcriptome in the minke whale, the present study constructed a hepatic oligo array of this species where 985 unique oligonucleotides were spotted and further analyzed the relationship between the OC levels and gene expression profiles of liver tissues. The stepwise multiple linear regression analysis identified 32 genes that correlated with hepatic OC levels. The mRNA expression levels of seven cytochrome P450 (CYP) genes, CYP1A1, 1A2, 2C78, 2E1, 3A72, 4A35, and 4V6 showed no clear correlations with the concentration of each OC, suggesting that the accumulated OCs in the liver did not reach levels that could alter CYP expression. Among the genes screened by the custom oligo array analysis, hepatic mRNA expression levels of 16 genes were further measured using quantitative real-time reverse transcription polymerase chain reaction. The mRNA levels of vitamin D-binding protein (DBP) were negatively correlated with non-ortho coplanar polychlorinated biphenyl (PCB) levels. Androgen receptor-associated coregulator 70 (ARA70) expression levels showed a significant positive correlation with concentrations of non-ortho coplanar PCB169. These correlations suggest that coplanar PCB-reduced DBP expression could suppress vitamin D receptor-mediated signaling cascades in peripheral tissues. Alternatively, the suppression of vitamin D receptor signaling cascade could be enhanced through competition with the androgen receptor signaling pathway for ARA70. In addition, a negative correlation between kynureninase and PCB169 levels was also observed, which suggest an enhanced accumulation of an endogenous aryl hydrocarbon receptor agonist, kynurenine in the minke whale population. Further studies are necessary to translate the changes in the transcriptome to toxicological outcomes including the disruption of the nervous and immune systems.